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TOM T/fT Rut gon thugc tinh la budc tién xir Iy dit liéu quan trong trong cdc linh vuc hoc mdy va khai thdc dif liéu. Trong
nhifng ndm gan ddy, moi quan hé giita mé hinh Iy thuyét tdp thé va t6pé ciing nhuw cdc phwong phap xdy dung cdu triic 10pé theo
1iép cdn tdp thé nhdn diwge nhiéu quan tam ciia cdc nha nghién ciru. Tuy nhién, phirong phdp xdy dung cau triic t0po theo tiép cdn
1dp tho cho bai todn rit gon thugc tinh con gap nhleu thach thirc. Trong nghién ciu nay, ching toi aé xudt xdy dung cdu tric t6pd
dira trén moi quan hé thir tw cia cdc phép toan xdp xi trén va xap xi dwdi cia tdp tho mo. Trén co s6 do, ching 101 dé xudt phwong
phdp rit gon thudc tinh theo tiép cdn tinh todn bién ciia t6pé dé xudt, img dung cho bai todn rit gon thuge tinh.

Tir khéa: Topd, Tap thd, R4t gon thugc tinh, Bang quyét dinh.

I. GIOI THIEU

Rut gon thude tinh 1a bude tién xtr 1y dir liéu quan trong, tng dung rong rii trong cac linh vuc hoc méy va khai
thac dir liéu. Muc tiéu chung cua bai toan riit gon thudc tinh 1a di tim mét tdp con cua tap thudc tinh ban dau thoa man
mdt rang bude cho trude. P6i véi bang quyét dinh, tip con phai thoa min tiéu chi bao toan thong tin quyét dinh so véi
tap thudc tinh géc. Bai toan di tim tap con cuia tap thudc tinh ban dau 1a mot bai toan NP-Hard, do d6 céc phuong phap
rt gon thudc tinh hién nay van con gip nhiéu thach thic.

Mo hinh 1y thuyét tap thé (Rough Set - RS) do Pawlack dé xuit vao nam 1982 da dugc chirg minh 1a mot trong
nhitng cong cu toan hoc manh mé, ing dung hiéu qua cho cac bang dir liéu khong nhat quan, khong chic chin va
khong day dii. Cho dén nay di c6 nhiéu phuong phap rat gon thudc tinh theo tiép can tap tho va tap thd suy rong duoc
céc nha nghién ctru phat trién va dé xuat [1-5].

Khai niém khong gian topd trén nén tap tho 1an diu tién duoc dwa ra boi Pawlack va cong su. Trong do, cac
phan hoach duoc xem nhu 1a mot co s¢ (base) cua topd. Khi d6, Pawlack va cac cong su ciing di khing dinh cdu trac
dai sb cua tap tho v6i topd 1a twong duong trén nén tap rd v6i cac phép toan xap xi dudi cia tap tho twong duong véi
toan tir mién trong (INT) cia topd va phép toan xAp xi trén cia tap thd twong duong véi toan tir mién ngoai (CLS) cta
topd.

Trén co s& cac dé xudt ban dau ctiia Pawlack va cac cong sy, Lashin va cic cong su dua ra khai niém biéu dién
tri thire trén khong gian top6 va phuong phap loai bo cac tri thire du thira thong qua bao toan cAu trac topd ban dau [6].
Tiép d6 Su d& xuat khai niém khong gian topd trén ho cac phu cua tap tho dé rat gon thude tinh trong bang quyét dinh
khong day du [13]. Tuy nhién cac nghién ciru van ding lai & giai doan dé xudt ma chwa c6 ung dung trén cac bo dir
lidu thyc va danh gia tinh hiéu qua cia mé hinh dé xuat. Cac phuong phap chinh dé xay dung cau trac topd theo tiép
can tap thd gom co:

Phirong phdp sinh t6pé duwa trén khéng gian xdp xi: D6i véi mo hinh tap tho truyén thong, khong gian xap xi la
cac phan hoach hay tap cac 16p twong duong. Do do, cac phan hoach nay luén la cac co s6 (base) cia mot t6po. Khi do,
dé nghién ciru cdu truc topd, cac nha nghién ctru thuong phan tich cau trac ciia mot base 1a du thong tin can phan tich
[6, 14]. Do d6, khi mot quan hé xay dung khong gian x4p xi c6 tinh chit khac nhau thi base ciing s& khac nhau. Dbi voi
c4c phu sinh boi cac quan hé dung sai thi cac phu nay duge coi 1a cic subbase, khi d6 dua trén cac tinh chét cua base
sinh tir subbase, c6 thé dé xuat cac phuong phap xdy dung base tir cac phi nay [13]. Trén nén tdp mo (Fuzzy Set - FS)
c4c nha nghién ctru cing dé xuit phuong phap xay dung topo tir cac khong gian xap xi mo [10].

Phirong phdp sinh topé dua trén cic phép todn xdp xi: M hinh tap tho c6 hai phép toan co ban 1a xap xi trén va
xap xi dudi dé danh gia mirc d¢ tho ctia mot tap trong mot khong gian xap xi. Pawlack va cong su ciing di chi ra mdi
quan hé giita tap xAp xi trén va dudi c6 tinh chat thi tu, trong d6 tap xap xi trén ludn 16n hon tap xap xi dudi. Do do,
két hop cac tap xap xi dudi va tap xap xi trén ludn thoa man 1a mot cau trac topo [12, 14, 15].

Phurong phdp sinh t6pé dwa trén khong gian mau: Dya trén mbi quan hé giira cac phép toan va khong gian mau
(d6i tugng) trong RS, cac nha nghién ctru d& xuét cac phuong phéap khac nhau dé xdy dung cdu trac topd. Dya trén mdi
quan hé ndy, cac tac gia di chimg minh ho cic tip con cua khong gian mau 13 mét ciu tric t6pd néu cac tap con nay la
cac tap xac dinh (tap chinh xac) trong RS [7, 8, 11].
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Gan déy c6 cong trinh nghién ctru cua Xie va cac cong su co dé xut hudng rat gon thude tinh dya trén ma tran
phan biét sir dung cau tric topo, trong do tinh chét phan biét dugc mo rong dua trén cau trac topo [9]. Tuy nhién, cac
phuong phap xay dung cau trac topd cac tac gia dé xuat van con nhiéu han ché vé thot gian xay dung. Trong nghién
clru nay, chiing toi dé xuat ciu tric topd dua trén quan hé thi tu cua cac phép toan Xap xi trén va xap xi dudi. Trén co
s& d6, chiing t6i dé xuat phuong phap rat gon thudc tinh theo tiép can tinh toan bién ciia topd dé xuat.

Ngoai phén gi6i thiéu, phan con lai cua bai bao co ciu triic nhu sau. Muyc II nhic lai mot s6 kién thuc co ban,
Muc III dé xuat cau trac topo theo tiép can tap tho trén khong gian xap xi md. Muc IV dé xuit mo hinh rat gon thudc
tinh cho bang quyét dinh theo t1ep can topd va mot s6 két qua thye nghiém dugce trinh bay trong Muc V. Cudi cing 1a
phan két luan va hudng phat trién ctia bai bao.

Il. KIEN THUC NEN TANG

Phan nay nhéc lai mot s6 kién thirc co ban vé bang quyét dinh, tap tho, tip mo va khong gian topo.
A. Tdp thé va tip mo
1. Quan hé tuong duong va cac phan hoach trén bang quyét dinh

Bang quyét dinh 1a mot hé thong tin voi tap thude tinh gdm c6 hai tap thudc tinh khac rong roi nhau gom C va
D, lan luot dwoc goi la tap thugc tinh diéu kién va tap thudc tinh quyét dinh ki hiéu bsi DT =(U,C,D) véi
CnD=9g.

Xét bang quyét dinh DT = (U ,C, D) . Mbi tap con cac thudc tinh P = C xéac dinh mot quan hé hai ngbi trén U,
ky hiula R(P), x4c dinh béi

R(P)={(xy)eUxU|vacP, a(x)=a(y)}.

Khi @6 R(P) duoc goi la quan h¢ khong phan duge theo P hay (P-khdong phdn biét duoc). RS rang R(P) Ia
mot quan hé twong duong trén U. Do do, néu (X, y) € R(P) thi hai dbi tuong x va y khong phan biét dugc boi cac
thudc tinh trong P. Quan hé twong duong R( P) xac dinh mot phan hoach trén U, ky hiéula U / R(P) hay U/P. Ky
hiéu 16p tuong dwong trong phan hoach U / P chira d6i tugng x la [X]P , khi do [X]P = {y eU |(X, y) € R(P)} .

2. M6 hinh tap tho

Trong ly thuyét tap tho, dé danh gia cac ddi twong trong tip X = U , ngudi ta 1y x4p xi X véi U / P théng qua
cac phuong phap x4p xi. C6 hai phuong phap 1dy xap xi cia X v6i U /P gdm c6 xdp xi duwi Va xdp xi trén, ky hiéu 1an
luot 12 E( X) va P(X), dugc xéc dinh nhu sau:

P(X)={xeU][x], = X}, P(X)={xcU][x], nx =}.

3. Téap mo

Cho U 1a tap hitu han khac rdng cac dbi tuong, tip mo Atrén U c6 dang: A={<X, ,uA> | XeU}
Hy U > [O, 1] thoa man 0< u, (X) <1.Trong do u, (X) dugc goi 1 do thanh vién ctia phan tir X trong A .

B. Khéng gian tépb
1. Cac khai niém co ban
Pinh nghia 2.1. [Khéng gian topd]
Khong gian topd [6] 7 trén U 1a ho céac tap con ciia U sao cho 7 thoa min cac diéu kién sau day

1) OUer
2) VG,,G,er,tontai Gy er:G; =G, NG,
3) VG,,G,er,tontai Gy er:G; =G, UG,

Khi do, cap (U ,1') dugc goi 1a khong gian topd véi 7 xac dinh trén U . M&i phan tir trong 7 duoc goi 1a mot
tdp mo (openset), bu cua tap mé dugc goi 1a tap dong (closedset).

DPinh nghia 2.2. [Co so ctiia khéng gian topd]
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Co s (base) cua topd [6] 7 trén U 1a ho cac tap con B cua U sao cho véi moi G,G, e B thi GG, B.
2. Céu tric topd theo tiép can tap tho
Pinh nghia 2.3. [Céu tric topd tho]

Cho E(X) va E(X) la cac tap xdp xi trén va xdp xi dudi cia X trén phan hoach P . Khi do:
r= {E(x),E(x)} duoc goi 1 topd thd cia tip X [8].

111. CAU TRUC TOPO TREN KHONG GIAN XAP Xi MO

Phan nay, chiing t6i d& xuét cu tric topd mo dya trén hai thanh phan chinh ciia tap thd mo d6 1a tap xap xi mo
trén va tap xap xi mo dudi cua mot tap X cho trudc.

A. Khong gian xdp xi mo
Pinh nghia 3.1. [Quan hé mo]
Cho U 1a tap khac rdng cac ddi tugng, quan hé quan hé mo R cua hai di twong x, y eU duoc xac dinh boi:
R(x,y)=1-]V(x) -V (y)| 1)
trong d6: V (x),V (y) tuong tmg 1a gié trj biéu dién cua dbi twong x,y eU véi V(X),V(y) €[0,1].
Pinh nghia 3.2. [Khong gian x4p xi mo]
Cho U 1a tap khac rdng cac ddi twong va quan hé¢ mo R xéc dinh trén U . Khi d6, cip (U , li) duoc goi la

khong gian xap xi mo.

Pinh nghia 3.3. [So sanh cac quan h¢]

Cho ﬁ,ée(U,ﬁ).Khi d6, P dugc goi 1a minhon Q néu P(x,y)<Q(x,y) véi moi x,y U .
Pinh nghia 3.4. [Quan hé min nhét]

Cho Pe (U , Ii) .Khi d6, P duoc goi 1a min nhit néu |5(X, x)=1va I5(X, y)=0véimoi x,yeU .

B. Topo trén khéng gian xip xi mé
Pinh nghia 3.5. [Top6 mo]

Cho ﬁe(u,ﬁ) VA X U . Khi d6 Ts ={X5, X5} 12 mot top6 md trén X . Trong dé:
Xs ={(x,)_((x)):)_((x):y/E\UI(Is(x,y),x(x)),VXGU}

X5 ={(x,)?(x)): X (x) = y\E/UT(F~>(x,y),X (X)),VXGU}

Nhan thiy ring cac tap X5 va X5 1a cac tap md voi U phan tir dwge mé héa trén X . Trong d6 cée toan tir kéo
theo | va toan tir T-norm T trong logic m¢ dugc st dung.
Pinh nghia 3.6. [So sanh t6p0]

Cho T ={X X5} va Ty ={>_<Q,>?Q}xac dinh trén X 1a hai top6 m twong img véi P,Q (U, R). Khi do
Ts duoc goila rd hon TQ néu dg ()_(F~, , )ZF; ) <dg ()—(Q’ )ZQ) . Trong d6, dg 1a khoang cach Euclid.
Ménh dé 3.1. [So sanh topd qua quan hé]

Cho T5 = {)_(5, )ZF;} va TQ Z{)_(Q,)Z~}xdc dinh trén X la hai t6pé mo twong g voi P.Q E(U,ﬁ). Khi do

Tﬁ dwoc goi la ré hon TQ néu P min hon Q )

Pinh nghia 3.7. [Topo 16 nhét]
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Cho Ty ={X5, X} xic dinh trén X la mdt topo mo twong tmg v6i P (U, R) va khoang cach Euclid dg . Khi
do, Ts duogc goilard nhit dg ()_(5 , )Zﬁ ) =0. Trong d6 d; la khoang cach Euclid
Ménh dé 3.2. [Top6 r& nhit qua quan hé min nhét]

Cho T; :{>_(|5, Xﬁ} la mot topoé mo tuwong vng voi P E(U,ﬁ) trén X . Khi do véi moi X U , T|5 dwoc goi la

70 nhat néeu P min nhat.

IV. RUT GON THUQC TiNH TRONG BANG QUYET PINH THEO TIEP CAN TOPO THO MO

Hau hét cac thudt toan rat gon thudc tinh hién nay déu xay dung do do dua trén tap xap xi dudi va khong gian
xap xi mo dé do ludng sy phu thugce cua thuge tinh. Tuy nhién, trong céc truong hop dir liéu phirc tap, 1an can cia mot
d6i tugng thuong xuat hién ca mién trong va mlen ngoai clia tap muyc tiéu. Do d6, phan nay ching t6i dé xuat phuong
phap dénh gia d6 quan trong ciia thudc tinh theo tiép can tinh toan bién.

A. Mo hinh rut gon thugc tinh
Pinh nghia 4.1. [Thudc tinh quan trong]

Cho bang quyét dinh DT =(U,C,D) va Bc C. Khi d6, d6 quan trong ctia thudc tinh ce C—B véi B duge
xac dinh nhu sau:

51 (6) = o7 2 e (X5 % ) @

véi P=BnN¢, trong do L5>,C 1a cac phan hoach mo twong (rng cua tip thude tinh B va thudc tinh C .
Pinh nghia 4.2. [Tép rit gon]
Cho bang quyét dinh DT =(U,C,D) va B < C.Khi dé, B duoc goi la tap rat gon ciia C néu:

1) dE(D@[_)g):dE(DCw[_)@);
2) VACB;dg(D;,D;z)=de(Dg.D¢).
Trong d6 dg 1a khoang cach Euclid.

B. Thudt todn dé xudt

Dua trén cic Dinh nghia 4.1 va 4.2, phan nay chung t6i dé xut thuat toan rut gon thudc tinh cho bang quyét
dinh day du bao gom cac budc nhu sau:

Thuit toan A_FT : rat gon thudc tinh trong bang quyét dinh sé day du theo tiép can topd mo
Input  Bang quyét dinh DT =(U,C,D)

Output: Tap rat gon B

Giai doan khoi tao

Begin

1. B={};

2. B =[1]; véi [1] 14 ma tran vudng hé s bang 1 véi kich thuéc bang [U|x|U|
3. Tinh C theo cong thuc 1;

Giai dogn tim tdp rut gon

4 While dg (Dg, Dy )= de (D¢, Dg )

5. t={};

6 Forall ceC-B

7 If Sigg (c)> Sigg (t) then
8 t=c;

9 EndIf

10 EndFor

11 B=But;
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12 B=Bnt;
13 EndWhile

14 Return B ;

End.

Tiép theo ching tdi tién hanh danh gid d6 phirc tap ciia thuat toan. Trudc tién ching t6i ki hicu

luot 1a s6 cac dbi tuong, so thude tinh didu kién va sé phan 16p trong bang quyét dinh DT = (U,C, D). D¢ phiic tap

cua thuat toan A_FT tai gian doan khai tao 1a O(|U |2 |C|) . Do phure tap cta thuit toan A _FT tai giai doan tim tap rut

gon la O(|U |2 |C|2) . Khi @0, d¢ phtrc tap cua thuat toan A_FT trong trudng hop x4u nhét 1a O(|U |2 |C|2) .

V.MOT SO KET QUA THU'C NGHIEM
A. Ké hoach va méi truong thwe nghiém

Muc tiéu ctia thue nghiém nhim danh gia tinh hidu qua cua thuat toan dé xuét bang cach so sanh thoi gian thyc
hién, kha ning phan loai chinh x4c va kich thudc tap rut gon thu dwoc tir thuat toan dé xuit A_FT véi cc thuat toan
F_FPOS [1], F_FE [2], va F_FD [3]. Trong d6, thuat toan F_FPOS st dung d¢ do mién duong mo, thuat toan F_FE sir
dung d¢ do Etropy mo, thuat toan F_FD st dung d6 do khoang cach mo. T4t ca cac thuat toan trén déu duge xay dung
theo tiép can Filter thudc tinh va sir dung tdp nén FS dé xay dung cac hat thong tin mo.

Mbi truong thuc nghi€ém cho céc thudt toan dugc thuc hién trén nén tang hé diéu hanh Window 10, b xtr ly
CPU core i5 Processor v&i bd nhd RAM 8Gb. Tt ca céac thuat toan déu duge cai dat véi ngoén nglr 1ap trinh Python va
thuc nghiém trén 08 bo dit liéu thyc tr UCI [12]. Chi tiét thong tin mo ta vé cac tap dir liéu dugc trinh bay trong Bang
1, trong d6 [U| cho biét s6 lugng ddi tugng, |C| cho biét s6 thude tinh diéu kién va [D| cho biét sé phan 16p cia thudc
tinh quyét dinh trong mdi tap dir liéu.

Bang 1. M6 ta cac bd dit liéu thuc nghiém

ID Data Describe |U| |C| |D|
1 Wine Wine 178 13 3
2 Heart Statlog (Heart) 270 13 2
3 BCWD Breast Cancer Wisconsin (Diagnostic) 569 30 2
4 BCWP Breast Cancer Wisconsin (Prognostic) 198 33 2
5 IS lonosphere 351 34 2
6 UFDC Ultrasonic flowmeter diagnostics (C) 181 43 4
7 Sonar Connectionist Bench 208 60 2
8 VRB Voice Rehabilitation(Binary) 126 310 2

Céc tiéu chi danh gia cho cac thut toan gdbm c6: 1) Kich thudc cta tap rit gon; 2) Kha ning phan loai chinh xac
(accuracy %); 3) Thoi gian thuc hién caa thut toan (s). Trong d6 kha niang phén loai chinh xac dugc do luong trén hai
md hinh phan 16p SVM va KNN(K=[D|, p=2), d6 do do chinh xé4c accuracy két hop v6i phuong phap danh gia chéo
10-fold dugc st dung trén timg md hinh. Céc tap dit liéu truée khi rat gon dugce chuan hoa vé mién gia tri [0, 1].

B. Ddnh gid thudt toan A_FT

Bang 2 so sanh kich thudc cua tap rat gon giita thudt toan dé xuit A_FT so véi nhom céc thuat toan khac. Nhu
chiing ta c6 thé quan sat thdy tai Bang 2, thuat toan dé xuat A_FT cho tap rat gon c6 kich thudc trung binh tot hon trén
hau hét cac bo dit liéu so v6i cac thuat toan khac. Mic du kich thude trung binh ctia céc tap rat gon thu dugc tir thuat
toan d& xuat khong chénh 1éch dang ké so v6i thuat toan [1] trén cac bo dit liéu c¢6 s6 thudce tinh 16n nhu Sona va VRB,
nhung t6t hon déng ké so véi cac thuat toan [2] va [3].

Béng 2. So sanh kich thudc gitra cac tap rat gon

ID Data A FT F POS[1] F FDJ3] F FE[2] IC|
1 Wine 6 11 13 11 13
2 Heart 9 13 13 13 13
3 BCWD 10 16 21 7 30
4 BCWP 5 14 22 18 33
5 IS 18 23 29 17 34
6 UFDC 8 6 16 5 43
7 Sonar 8 10 35 12 60
8 VRB 10 12 43 22 310
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Thuat toan F_POS [1] st dung do do mién duong mo dua trén céc tap xép xi dudi, trong khi d6 thuat todn
A_FT do luong su khac biét giira tap xap xi dudi va tap xdp xi trén. Ca hai thudt toan nay déu co dic diém chung la
déu sir dung tap xap xi dudi. Do @6, kich thudc tap rat gon ciia hai thuat toan nay kha giéng nhau 1a c6 thé 1y giai duoc.
Tuy nhién thuét toan A_FT két hop ca tap xap xi trén va tap xap xi dudi dé danh gid mic d6 quan trong ciia thudc tinh,
do d6 kich thudc tap rat gon ciia thudt toan dé xuat dic biét tdt trén mot s6 bo dir lidu nhu Wine va BCWP.

Bang 3 va Bang 4 so sanh kha nang phén loai chinh xac ctia cAc m6 hinh SVM va KNN trén céc tip rut gon thu
duogc tu cac thudt toan. Chiing ta c6 thé th?iy thuat toan dé xut cho tap rut gon hi€u qua hon so vdi cac thuat toan khac
vé kha ning phan loai chinh xéc trén ca hai mo hinh phan 16p. Pic biét cai thién kha nang phan loai chinh x4c trén b
dit liéu co do chinh xac ban dau thap nhu UFDC.

Bang 3. So sanh kha ning phan loai chinh xé4c giita cac tap rit gon trén mé hinh SVM

ID Data A FT F POS[1] F_FDI3] F FE[2] IC|
1 Wine 97 97 98 93 98
2 Heart 84 84 84 84 84
3 BCWD 94 96 97 92 98
4 BCWP 76 76 77 76 78
5 IS 88 84 88 86 88
6 UFDC 56 35 42 43 43
7 Sonar 65 64 67 72 65
8 VRB 84 67 86 68 83

Nhu di trinh bay trong Muc |11 va Muc IV, trong nghién cru nay ching t6i stt dung muc do chénh I1&ch (bién)
cua hai tap xép xi trén va dudi dé danh gia do quan trong cua thudc tinh. Khi bién ctia thudc tinh d6 cang nhd, thude
tinh d6 cang quan trong va nguoc lai. Phuong phép nay cho phép chung ta danh gia ca mién trong 1an mién ngoai cua
mdt thude tinh diéu kién voi thude tinh quyét dinh. Do d6, phuong phap danh gia nay cho phép lya chon thudc tinh
chinh x4c hon ciing 1a diéu c6 thé 1y giai.

Bing 4. So s&nh kha nang phan loai chinh xac gitta cac tap rat gon trén moé hinh KNN.

ID Data A FT F POS[1] F_FDI3] F FE[2] IC|
1 Wine 98 96 98 88 96
2 Heart 80 77 84 77 77
3 BCWD 95 93 97 90 95
4 BCWP 80 79 77 78 77
5 IS 86 89 88 88 86
6 UFDC 83 68 55 70 79
7 Sonar 60 60 67 61 68
8 VRB 71 56 86 64 67

Tuy nhién phuong phap danh gia ndy ciing phai tra gia vé thoi gian tinh toan la cao hon nhiéu so véi cac thuat
toan khac. Quan sat Bang 5, chiing ta c6 thé thdy thut toan dé xuat A_FT cao hon gip d6i so véi cac thuat toan khac.

Bang 5. So sanh thoi gian tinh toan tap rut gon gitta cac thudt toan.

ID Data A FT F_POS[1] F_FD[3] F_FE[2]
1 Wine 13 0.6 1.63 0.48
2 Heart 2.3 0.27 1.49 1.15
3 BCWD 5.8 1.9 5.27 3.84
4 BCWP 8.5 2.8 6.86 4.21
5 IS 5.57 0.37 5.42 3.37
6 UFDC 4.7 0.28 3.85 2.9
7 Sonar 5.7 0.24 4.63 3.31
8 VRB 1.3 0.6 1.63 0.48

Hinh 1 va Hinh 2 mé ta mdi quan hé vé kich thuéc cua tap rat gon thu dugc tir cac thuat toan vdi kha nang
phan loai chinh x4c trén hai mo hinh phan 16p SVM va KNN. Ching ta ¢6 thé thiy, trén mot sb b dir liéu nhu Wine va
VRB, thuit toan dé xudt cho tap rat gon c6 kich thudc nhé hon nhung kha ning phén loai chinh xac lai cao hon S0 VOi
cac thuat toan khac. Ket qua nay cang khang dinh, phuong phap xac dinh d¢ quan trong cua thudc tinh theo tiép can
tinh toan bién trén ciu trac topd dé xuét cho tap rat gon hiéu qua vé kich thuée va kha nang phén loai chinh x4c.
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Hinh 2. M&i quan hé cua kich thudc cia tap rat gon béi mdi thudt toan va kha nang phan loai chinh xac trén KNN

VI. KET LUAN

Trong nghién ctru ndy, ching toi da dé xudt phuong phap rat gon thudc tinh theo tiép can tinh toan bién ctia
topd mo. Trong d6, cau triic topd mo duge xdy dung dua trén quan hé thr tu clia cic phép toan xap xi mo trén va xap
xi m& dudi ctia tap thd mo. Trén co s& d6 ching toi d& xuat mo hinh rit gon thudc tinh theo tiép cin topd mo, trong d6
phuong phap xé4c dinh do quan trong ctia thudc tinh dwa trén tiép can tinh toan bién va tap rit gon dwoc dinh nghia theo
tiép can bao toan cua ciu truc topd md dé xudt. Cac két qua thuc nghiém cho thiy thuat toan dé xuat cho tap rut gon
hiéu qué vé kich thudc va kha nang phan loai chinh x4c. Tuy nhién thoi gian thyc hién ciia thudt toan con han ché. Két
qua cua nghién ctru nay dong gbép mot goc nhin méi vé tap rat gon theo tiép can topd mo trén co s& mdi quan hé cua
tap xAp xi mo trén xap xi mo dudi cia tap thé mo.

Trong tuong lai, ching t6i tiép tuc phat trién md hinh rat gon thudc tinh nay trong cac trudng hop bang dit liéu
thay d6i vé thudc tinh va dbi twong. Bén canh dé, cac tinh chit quan hé cia tap xdp xi trén va xap xi dudi trong topd
mo ciling dugc nghién ctru va khao sat dé giam thoi gian tinh toén.

LOI CAM ON
~ Nghién ctru nay dugc tai trg boi Quy Phat trién khoa hoc va cong nghé Qudc gia (NAFOSTED) trong Dé tai
ma s6 102.05-2021.10.
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ROUGH SET BASED TOPOLOGY STRUCTURE FOR ATTRIBUTE
REDUCTION IN DECISION TABLE

Tran Thanh Dai, Nguyen Long Giang, Vu Duc Thi, Tran Thi Hue

ABSTRACT: Attribute reduction is an essential data preprocessing step in machine learning and data mining. In recent

years, the relationship between the rough set theory model and topology and methods of building topological structures according
to the rough set approach has received much attention from researchers. However, building topological structures according to a
rough set approach for attribute reduction problems still faces many challenges. In this study, we propose to build a topological
structure based on the ordinal relationship of the upper and lower approximations of the fuzzy rough set. We propose an attribute
reduction method according to the boundary calculation approach of the proposed topology applied to the attribute reduction
problem.



